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" A nasal dilator (10) to preveat the ouwrwall tissue of the nasal passages of
breathing comprises a truss member (16)
| which includeés a flexible strip of baso material (18) having a first end region (20), a
second end region (22), and an intermediate segment (24) with first and second end
regions adapted to engage the outer wall tissuo of first and socond pasal passages
of the nose. The truss member (16) further includes first and second mihcut bands
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‘ . Tlus mventron relates ; generally'. to :the ﬁeld of devroes for the
e "'"t:'eatment of malformatrons “In’ parucular e present mventron is a nasal
, 5 * dilator for preventmg outer wall tissue of nasal passages of a nose from drawmg
- -in’during breatlung T .
‘ A portion of the human populatron has some malformation of the
- nasal passages- ‘which makes breathing drfﬁcult. Example of such malformatxons
are a deviated septum and swelling due to allergrc reactrons The lower portron
".10 of the nostnl xmmcdrately above the entxance to the nostnl is known as a,
| vestibule. The vestibule tapers mwardly toa narrowed neck-hke arca called the .
nasal valve Postenor to the nasal valve the nasal passages wrden out again,
Nasal obstructrons commonly occur at the nasal valve in mdmduals who have
swellmg due to allergtc reacuons a devxated septum or srmrlar condruon tothe
| 15 pomt that the nasal valve may be substanually blocked Commonly, the lateral
wall (i e., the outer wall tissue of the nasal passage) at the nasal valve is loose
with the result that the outer wall txssue draws in durmg the process of
~ inhalation to substanttally or completely block the passage of air through the
nasalpassage . ST
20 . Blockage of the nasal passages is obviously an moonvemence to *
' persons who expenence it. In pamcular, sustained mouth breathmg over a long
period of time may cause lung i 1mtatron due to thc mhalatron of foreign particles
that would otherwise be filtered 1f the breath had been passed through the nose.
Blockage of the nasal ‘Passages is particularly uncomfortable at mght since it 1s
25  uncomfortable for many pe0ple who have such a problem to breathe through the
. : mouth while asleep. Nasal blogkage can lead to sleep disturbances, sleep
irregularities and/or snoring. In addition, a person with such a condition may
wake often bccause he/she is not inhaling sufficient quantities of oxygen.
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. not ulumately correct the problcm ' S .-'

’ through the nose"
- Rezakhany dxscloses one such nasal ddator The nasal dxlato meludes generally oo
'elongated top and bottom nngs wiuch are spaced apart and connected together - :

The ‘most common approach to a senous and chroruc nasal

¥ _blockage problem as descnbed above is a surglcal attempt to correct the
' malformatxon of thc nasa] passages ‘However, surgery xs cxpensxve and may

As an altemattve to surgery, nasal dxlators for aldang,breat}ung
‘ generally known,” United States “Patent N 4'414“977 to

by a rear strut and a front strut. The front strut is longer than the rear strut and

includes a bend therem formed at a posxhon close to the front end of the bottom |
ring. When in place in the nasal passage, the top ring fits i in the nasal valve
within the nostril to prevent the tissue from bemg drawn in dunng mhalauon,

._ and to reduce extm flow resistance during exhalation.. The bottom ring fits

above the entrance to the nostril and serves to stabilize the posmon of the top

ring within the nasal passage. One of these nasal dilators must be inserted 1nto

each nasal passage to provxde unobstructed breathing. < _
However. these nasal dﬂators are not always effcctxve stnce they

are uncomfortable to wear, Because the nasal dtlators must be mserted w1thm

the nasal passages they may cause 1rntatxon and itching. -In addmon, these nasal
dilators must be custom-made to fit each nasal passage of an mdmdual
Another nasal dxlator is dxsclosed in the U. S. Patent 1 292 083
to Sawyer. Thxs nasal dilator includes pads of adhesxve matena] to whxch are
attached metal loops The pads are applied to the extenor surface of the nose
above the nostrils. Once the pads are affixed, a dilating member i 1s connected
with each of the loops. The dxlatmg member consists of a metal wire that
provides a spring force which is directed outwardly or upwardly when hooked
ends of the dilating member are engaged with the loops of the pads. A further
nasal dilator is disclosed in the U.S. Patent 1,950,839 to Chirila. This nasal
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»-'dxlator xs sumlar to that of Sawyer but employs suction cups to secure a dtlattng "’ "
"_’member to the extenor surface of the nose.. - : -

These ‘nasal dxlators are not always effecuve in msunng free

- breathmg beeause ~'f therr muluple element conﬁgurahons that are deslgned to .

' readtly assembled an X massembled the drlatmg members can easily become.' -
' drsengaged from the elements Q. e , the pads in Sawyer and the suction cups in

Chirila)’ that secure the dilating members to the exterior of the nose. This

unwanted dxsengagement of the elements could result-in mjury to the face or
eyes of the wearer of the nasal dilators. Injury to the face and eyes is

particularly likely dunng sleep, when the dilators are most hkely worn sincethe .

wearer of the dilators, dunng any rolling over-or the hke. has little conscrous
control or awareness of the assembled or disassembled state of the ddators

- A still further nasal dtlator is disclosed in the Internahonal
Application’ Published Under The Patent Cooperation Treaty WO 92/22340 to
Johnson. This nasa] dxlator compnses a truss member that mcludes a ﬂexlble '
strip of matenal havmg a first ‘end regron, a second. end regxon and an
intermediate segment The first and second end regions are adapted to engage
the outer wall ussue of first and second nasal passages of the nose and are
secured thereto v1a an adheswe substance. The intermediate segment traverses
the bridge of the nose. The truss member further includes resilient bands that
are seeured to the strip of matenal by way of strips of double sided adhesxve
foam tape, The resxhency of the bands acts to stabilize the outer wall tissue and
thereby prevents the outer wall tissue of the nasal passages from drawing in
durmg breathing. . ' .

In the International Application, a padded element is secured to
the median of the intermediate segment of the strip of material via the adhesive
substance. The padded element creates an absorbative adhesive void between
the truss member and the bndge of the nose. The absorbative adhesive void
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A. -absorbs moxsture due to perspuauon, or the hke The adhesive voxd also allows o s

- | for redxreehon of resultmg forces in the truss member caused by forces (whxch
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o push the skin of the nose up along the outer wall cmulage of the nose) oeeumng -
0 ;_'when one sxde of the nose or. faee of the wwer is distorted from jts normal or
* relaxed posmon, by such act:ons as wxpmg the nose or face, facial gestures or

sleeping with pan of the nose or face against a pillow. The absorbauve
adhesive void allows for transference (i.c., redirection) of these resultmg
distortion forces in the truss member, which are imparted to the truss member
via contact with an obJect facial gestures, etc., by allowing that poruon of the
nasal dilator with’ the adheswe void to rise off of the bridge of the nose. -
By-allowmg the nasal dilator to rise off the nose bndge, the(
adhesive void substantially reduces the transference of truss member motion,
from the end of the truss member upon which distortion forces are actmg, along
the truss member over the bndge of the nose, and to the opposite end of the

| truss member (and. thereby to the skin on the opposxte side of the nose), that

wou]d occur absent the adhesive void (i. e., if the truss member were adhesrvely
secured to the bridge of the nose). This transference of dxstoruon forces from
one end of the truss member, along the truss member and to the other end of
the truss member may causé wearer skin distortion due to mereased shear and
peel forces at the adhesive interface to the skin. This skin distortion may be

uncomfortable to some wearer's. Further, by allowing the nasal drlator to rise

off the nose bndge the adhesrve void eliminates upward pulling forces on the -
skin of the bridge of the nose, that mxght otherwise occur if the intermediate
segment of the strip of material were adhesively secured to the nose bridge.
However, the raising and lowering of the adhesive void (W €., padded element)
at the bridge of the nose 'stimulates the skin on the nose bndge, which some
wearer’s of the nasal dilator perceive as an untaung itch., Tlns itching sensation
felt by some wearer's may cause some wearer’s to percerve the dilator as
uncomfortable.
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dilators for preventmg outer wall ussue of uasal passages. of a ose;‘from -

4 ;5:

It is evrdent that therc isa conunuxng need ‘for xmproved nasal

drawxng in dunng bmthmg Specrﬁmlly, there is a need for a nasal

nasal passage. Moreover there is 2 need for a'nasal dilator that mn be rehably
worn at night when the nasal blockage problem is most acute and most
uncomfortable. In addition, there is a need for a nasal dilator that can be
reliably worn through extended therapeuuc periods. The nasal dxlator should
be of efficient desxgn and relauvely uncomphmted In addition, the nasal dxlator
should provide effective stabilization of the outer wall tissue of the nasa]
passages to-provide effective ‘relief from nasal blockage during mhalauon
Moreover, this effectwe stabrhzauon should be provided thhout undue
discomfort to the wearer, ' ' '

SJ-IMMABY.QEJIHB_INXEMIQJ:{ _

The present mventron isa nasal dilator for preventmg outer wall
tissue of nasal passages of a nose from drawmg in during breathmg The nasal -
dilator compnses a truss member havmg a ﬁrst end region, a second end reglon
and an mtennedrate segment couphng the ﬁrst end region to-the second end

e
i3 v v
EE RO

region. An engagement means is adhered to the ﬁrst and second end regxons SR

and the intermediate segment. The engagement means secures the ﬁrst end .
region to the outer wall ussue of a first nasal Dpassage, the second end reglon to

“the outer wall tissue of a second nasal passage and the intermediate segment to

a portion of a nose located between the first and second nasal passages. A
resilient means extends along the first énd region, the second end region and the
xntermedtate segment and acts to stabilize the outer wall tissue and thereby
prevent the outer wall tissue of the first and second nasal passages from drawing
in during breathing. A further means permits the resilient means, at least in
part, to move relative to another portion of the truss member, to redirect forces
imparted to the truss member.
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et truss member includes a ﬂexrble strip of material that dcﬁncs
: the ﬁrst and second end regrons and- the mtermedrate segment of the, nasa]v-:},' LE
: '~;dllator A first resﬂrent band of the resihent means is secured to a first sideof "
_.ithe stnp of material adjacent a first’ edge of the material, A second resmem'i_
band of the resilient means is spaccd from the first resilient band is secured to
the first side of the strip of material adjacent a second edge thereof. ‘I‘he fist

and second resilient bands are secured only to the first and second end regions ]

‘of the flexible strip of base material, creating a void regton between the resrhent-
_ bands and the intermediate segment of the stnp of basc material, The void

Tegion redxrects deflection forces unparted to the truss member via contact thh
an object, by allowing those portions of the first and second resrhent bands
above the void regron to rise off of that portion of a nose located between the
first and second nasal passages. '

The ﬁrst and second resrhent bands are oriented generally paralle]

to one another and substanbally parallel to the Iongxtudmal extent of the strip of

base material. The resxhency of the first and second resilient bands prevents the

outer wall tissue of the first and second nasal passages from drawing in dunng

breathmg
The truss member further includes an adhesrve substance located
ona second side of the flexible strip of material. The adhesive substance acts. .

o releasably secure the truss member to the outer wall tissue of the first and

second nasal passages. First and second release liners cover the adhesive
substance on the second srde of the flexible strip of base material, The first and_

- second release liners are readxly removable from the strip of base material to
'expose the adhesive substance and permit the truss member to be secured to the

outer wall txssue of the first and second nasal passages

-This nasal dxlator is an efficient, comfortable design that
effectively prevents the outer wall tissue of the first and second nasal passages
of the nose from drawing in during breathing. In addition, the nasal dilator
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. - prov:dcs effective rehef of nasal blockage dunng mhalat:on without the xmtatxon
. - ~ and discomfort normally assocxated mth'nasal_ dilators that are xnsexted mthm
. | “ ;_'the nasal passages By effecnvely rehevm nas.al;blockage. the nasal dxlator can |
Bt A-reduoe snoring sometimes assoctated mth nasal blockage eondmons Moreover," '

S ' this nasal dilator can be rchably wom at mght when the mhalanon nasal
bloclcage problem is most acute, without the annety and inconvenience normally .

associated with custom made, internally wom nasal dilators or multi-element

nasal dilators. In addition, the nasal dilator can be comfortably worn through

extended therapeutic periods.
10 BR

¢

FIG. 1 is perspective view of a portion of a face with a nasal
dilator in accordance thh the present mvennon secured to a nose.

FIG. 2 is an exploded perspectxve view showmg the components
of the nasal dilator in accordance with the present invention.

- 15 FIG 31sapcrspechvevxcwsxm11artoHG lvnththenasal
dilator in accordance w1th the present invention removed from the nose.

FIG. 4 is a sectional view taken along hne 4-4in FIG 3 showmg
the nose in a state wherem no appretxable ﬂow of air is occumng in the nasal
passages ' : - ‘

20 FIG. 5 is a sectional view stmila‘r to FIG. 4 showing the state of
the nose during inhalation. ' '

FIG. 6 is a sectional view taken along line 6-6 in FIG. 1 showmg
the state of the nose dunng inhalation with the nasal dilator in accordance thh
the present invention secured thereto.

) 25 FIG. 7 is a sectional view similar to FIG. 6 illustrating how the
| void region of the nasal dilator of the present mvenuon allows movement of the °
resilient bands relative to the stnp of base matenal upon a force bemg effected
upon the nasal dilator and nose.

ED D E ED EMBOD
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- A nasal dllator 10 in accordance thh the prcsent inverition is

‘As seen m FIG 2 thc nasal dxlator ::'10 compnscs a umtary truss

' ‘member- 16 including a fiexible strip of base material 18 having a first end
~ region 20 and a second end rcglon 22 coupled to the first end region 20 by way

of an intermediate segment 24, The width of the intermediate segment 24 is
less than the width of the first and second end regions 20 and 22. The flexible
stnp of base material 18 is preferably formed of a polycstcr fabrxc that allows
the skin of the nose 12 to breathe to maximize comfort and minimize xrntatxon

A suitable nonwoven, spunlaced, 100% polyester, fabric from which to form thc
base material 18 is avaxlablc from E.I. DuPont Nemours & Co. (Old Hickory,
Tennessee) under the tradename SONTARA" SONTARA° typically has a
breaking strcngth propcrty on a ratio of approximately 2:1 as determined by the
machme dxrecuon (MD) (i.c., warp) relative to the cross direction (XD) (.e.,

“ﬁlhng) of the fabric. In addition, SONTARA®, typxcally has an ‘elongation
- pcrcentagc ratio of appmxxmatcly 3:1as detcnmncd by XD/MD of the fabric,
" The MD of the fabric is parallcl to the longxtudmal extent of the strip of base

matenal 18
The unitary tmss mcmbcr 16 further mcludcs rcsxhcnt means 26

 secured to a first side 28 of the stnp of basc material 18. The resilient means

26 includes a ﬁrst resilient band 30a and a second rcsxlxcnt band 30b. The first
resilient band 30a has a ﬁrst end 41a and a second end 42a. The second

 resilient band 30b has a first end 41b and a second end 42b. The first and

second resilient bands 30a and 30b are each formed of a. plastic material. For
example, an industrial grade, bxaxially oriented polyester that is approximately '
0.080" to 0.135" wide and 0.010" thick. The relatively slight thickness of the
material of each of the first and second resilient bands 30a and 30b enhances the
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~axial, torsxona] ﬂenbxhty of each of the ﬁrst and second resilient bands 30a and
30b about the longltudma] extent of each of the bands 30a and 30b

" The ﬁrst and second resxhent bands 30a and 30b are secured by .

. first and second, ﬂexxble stnps of mterface adheswe material’ 3la and 31b, to

the first side 28 of the stnp ‘of base material 18 only at the ﬁrst and ‘second end

regions 20 and 22. The first strip of interface adhesive matenal 31a has a first -

end 33a and a second end 34a. The second strip of interface adhesive material
3lbhasa first end 33b and a second end 34b. The first and second strips of
interface adhesive material 31a and 31b are of the same size and shape as the
first and second resilient bands 30a and 30b, respectively. .
As seen best in FIG. 2, the truss member 16 further includes a
strip of ﬂexxble, porous tissue material 68 that is substantially of the same size
and shape as the intérmediate segment 24 of the strip of base matenal 18, ‘The
first resilient band 30a is secured via the strip of adhesive matenal 31a, only
to the end regxons 20 and 22 of strip of base material 18 adjacent a first edge
32 of the intermediate segment 24, The second resxlxent band 30b is spaced
from the first resxlxent band 30a and is secured, via the stnp of adhesive
material 31b, only to the end reglons 20 and 22 of the strip of base matenal 18 -
adjacent a second edge 36 of the intermediate segment 24, Because the tissue
material 68 is mtetposed between the strips of interface adhesxve material 31a.
31b and the intermediate segment 24 of the strip of base material 18, the

" resilient bands 30a 30b are not secured to that portxon of the intermediate

segment 24 of the strip of base material 18 correspondtng to the tissue material
68. Therefore, that poruon of the intermediate segment 24 corresponding to the
tissue matenal 68, defines an adhesive void region 35 between the first and
second stnps of interface adhesive material 31a and 31b, and therewith resilient
bands 30a and 30b, and the intermediate segment 24 of the strip of base materjal
18. The first and second resilient bands 30a and 30b are oriented generally
parallel to one another and substantially paralle] to the longitudinal extent of the
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ﬂexrble smp of base matcnal 18. Each of the ﬂexrble stnps of mterface
adhesxve matcnal 31a and 31b is. preferably an acryhc pressure sensmve bxo—

compauble adhesxve matenal such as (3M 1509) avatlablc from anesota

Mmmg & Manufactunng, Inc. (St. Paul Minnesota)

‘e .... The umtary truss member 16 further mcludes a flexrble stnp of .

top, matenal 38 havmg a ﬁrst cnd Tegion 39 a second end regron 40 and an
mtermedrate segment 47 that are of the same stze and shape as the ﬁrst end
reglon 20 second end region 22 and mtermedxate segment 24, rcspecuvely,

the stnp of base material 18, A bottom surface 69 of the stnp of top materjal
38 mcludes a layer of an adhesive substance 48 that extends over the ﬁrst and
second end _regions 39 and 40 and the mtermedrate segmcnt 47 'I'he adhesxve
substance 48 is a breathable, acrylxc, pressure sensmve bro—compatible
adhesrve The stnp of top material 38 covers and 1s secured to the ﬁrst and-

second resrhent bands 30a and 30b and the ttssue matenal 68 vxa the adhesxve .

substance 48 The stnp of top matenal 38 xs also secured to the ﬁrst srde 28
of the stnp of base material 18, vra the adhesxve substance 48 only at end

.-reglons 20 and 22 The stnp of top matcnal 38 1s not secured to the'

mtermedxate segment 24 of the stnp of base materlal 18 at the voxd regron 35
whxch corresponds to the ussue matenal 68 The stnp of top matenal 38 helps

, to prevent the ﬁrst and second resthent bands 30a and 30b from readxlv
: separatmg from the end regrons 20 and 22 ot‘ the stnp of base matenal 18 and

the stnps of mtert'ace adhesrve matefial 31a and 31b when the unttary truss
member 16 rs ﬂexed The ﬂexxble stnp of to tp matenal 38 1s preferably a
breathable nonwoven matenal such as 3M 1533) avarlable from anesota
Mmmg & Manufacturmg, Inc. (St. Paul, anesota)

. As seen in FIG. 2, a second side 44 of the strip of base matenal
18 mcludes a layer of an adhesrve substance 46 that exteads over the first and
second end regions 20 and 22 and the i tntermedxate segment 24. The adhesive

substance 46 is a breathable, acrylic, pressure sensitive bio-compatible adhesive.

LR Sutnd
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= reachons, outer wall nssuc 60 and 62 of the ﬁrst and second nasal,passages‘54

' passage 54, a second nasal pasmges 56 and a pomon of thc nose i2 :known:as, e

the bridge 58 located bctween the ﬁrst and socond nasal passages

and 56, respecuvely, tends to be dmwn’m A(‘Lé., collapse) dumz mhalatlo -(sxeef' |
FIG 5) This drawmg m dunng mhalanon xs'mused by rcduced ir‘pressure

'outer wall tissue 60 and 62 drawn in dunng mhalanon is that located between' 'v

the nasal bone 64 (shown in dashed hn&s m FIGS 1 and 3) and the entmnce to
the nasal passaga 54 and 56. This drawing in of the outer wall tmsue 60 and
62 causes nasal blockage, The severity of the nasal blockage condmon depends
upon how narrow the nasal valve is at the outset. The niasal dxlator lO of the
present invention remedies this ‘asal blockagc problem. |

To secure the nasal dilator 10 to the nose 12, the first and second
release liners 49 and 50 are removed from thc ﬂcxiblc strip of base material 18
to expose the adhesive substance 46, As seen in FIGS. 1 and 6, the nasal
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_tarynuss member 16 to the outer wall :ussue_:60' 'and 62 Aof ;the ﬁrs and
: second nasal passages 54 and 56 and to theb: dge 58 of the nose 12 R
R N G Wxth thenasal di]ator 101 m place about the nose 12, the resxhency
S of the first and second resilient bands 30a and 30b Gic., the. tendency of the
10 i‘ ;.:_resxhent bands to retum to thexr normally planar slate shown in FIG; 2) acts to

: ‘f}'stabxhze the outer wall ussue 60 and 62 and dxereby prevents the outer;:-_wall

"nasal dﬂator 10 to closely oonform to the cnrv of the nose of each‘mdmdual

wearer_ . The relatrvely shght thrclmess of tlre matenal of the bands 30a and 30b
mal_so‘ _enhances axial, torsronal ﬂembrhty of the tmss member 16 about the :
. ongnmdrna] extent of thc truss member 16, wluch mcrwses wearer comfort and
:E'facﬂxtates adhesxon of the adhesrve substance 46, .
o In addruon, the spunlaced fabnc structure of the stnp of base
matenal 18, permits limited, pmnanly plasnc and somewhat elasnc deformanon
25 .within the thickness of the base material 18. Thxs lnmted pnmaﬁly plasnc and
. ‘ ~_somewhat elastic deformauon property Spreads oit delammatmg forces such as
may be caused by: (1) the mherent tendency of the resilient bands to return to
their norma]ly planar state; (2) surface configuration dxfferences between the

resilient bands 302,30 and the nose 12 of the wearer 14; and (3) displacement

-, .
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‘ " bxasmg force due to the resxhency of the resxhent means of the nasa] drlator) is
15 -

upon inhalation. However, if the nasal blockage is mild enough a posrtlve
‘i_effect may be notrced by the wearer vath a httle as 5 _grams of dxlaung force :
‘provided by the dilator, A dxlatmg force in excess of 40 grams may~be - -

. PCTIUSYi39ts

- nasal dilator 10 to bemadvertently detached from the nose 12 of the wearer 14 e
ABY spreading qut these delammanng forces, the strip of base material 18 acts as: [

a buffermg agent to prevent the transfer of focused forces to the adhesrve B

 substance 46 and thereby to the skin of the nose 12. Preventing the transfer of

- focused delammaung forces substant:ally eliminates any itching sensauon
10

(caused by the separatron of the adhesive subslance 46 from the skm) that a,

wearer 14 may have experienced if these dclammatmg forces were otherwxse
1mparted to the skin of the nose 12., '

A deSrred funetronal range of dxlatmg force (i e the spnng T

typically in the range of 5 o 50 grams Under 10 grams of dxlatmg force is -
insufficient to help most wearers with any slgmﬁcant degree of nasal blockage .

somewhat obtrusive and uncomfortable for some drlator wearers.

Y

The nasal dilator 10, of the present mvennon is constructed to ,

- produce from 20 to 30 grams of dilating spring brasmg force for each ridsal -

outer wall 60 and 62. Each resilient band 302 and 30b is a portion of this total.
Since two resilient bands 30a and 30b are used in the unitary truss mernber 16,
and the resilient bands 30a and 30b are of cqual proportions, each band 302 and
30b provides one half of the total designed spring biasing force,

As seen best in FIG 1, the unitary truss member 16, deﬁned by
the base material 18, strips of interface adhesive material 31a and 31b, top
matenal 38 and resilient bands 30 and 30b, includes a first scalloped end edge
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. ,_“70a and a second scalloped end edge 70b Thxs nasal dllator hp structure, ,
o _deﬁned by thc end edges 70a and 70b cffectlvcly minimizes any madvertentj
'~pee1mg of thc end regxons 20 and 22 6f _th' "stnp of basc matena] 18 from
S <7 outer wall tissue 60 and 62 of the nasil passages 54 and 56 caused by me"
s R j"dxlatmg, spring biasing’ force exerted by the resilient bands 30a and 30b,° A
R As seen best in FIG. 7 the vmd region 35 allows for redn'ecuon ‘
of resulting forces in the truss member 16 caused by forces (e. g., shear, tensile, :
Cleavage and/or peel forces whxch push the skin of the nose 12 up along the; o |
outer wall cartilage of the nose 12 and arc represented by dxrecuonal arrow |
10 4"100), occurring when one. side of the nose 12 or face of the wearer 14 1s_
distorted from 1ts normal or relaxed position (see FIG. 6), by such actions as(
'wxpmg the nose 12 or face, facial gesturcs or sleeping with part of the nose 12
. or face against an object 102, such asa pillow, The void region 35 between the = -
" resilient bands 30a,30b and the intermediate segment 24 of the strip of “base
15 ..*'matenal 18 allows for transference G.c., redxrecuon) of these rcsultmg dlstoruon
R forccs (e.8., shear, tensile, cleavage and/or peel forces) in the truss mcmber 16
~ which are imparted to the truss member 16 via contact with an object 102, by’ ,
i 'allowmg those pomons of the bands 30a,30b that portion of the strip of top -
o material 38 and the tissue material 68 above the void region 35 to rise (as .
20 -~ represented by directional arrow 104) off of the bndge 58 of the nose 12. | ,
By allowing these portions to rise off the bndge 58 of the nose
| '12 the void region 35 substannally reduces the transference of truss member :
“motion, from the end regxon of the truss member upon which distortion forces
- are acting, along the truss member 16 over the bridge 58 of the nose 12, and
25 to the opposite end rcglon of the truss member 16 (and thereby to the skin on
‘the opposxte side of the nose 12), that would occur absent the vmd region 35
a. e., if the truss imember 16 were adhesively secured to the bndgc 58 of the
nose 12). This transfcrence of distortion foroes from one end region of the truss
member 16, along the truss member 16 and to the other end region of the truss
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PR o | ' member 16 may cause wearcr skm dxstomon due to mcrascd sh&r and peel
el - - ;forccs at the ddhesive 'mterface to the 'skm, 'I'hxs skm dxstoruon may be
L SR :.uncomfortable to som wrer's. - Fur er; by allo )

= '-nasal dxlator 10 above the voxd rchon : Vto.nse off the nosc bndgc 58 r"'upward
5 pullmg forces on the skm of the bndge 58 of the nose 12 are greatly reduced

- However, since the strip of base matenal 18 is secured to the i nosc bndge 58
below the void region 35, at mtcrmedxate segment 24 by the adhesive substance
46, the 1tch1ng sensation felt by some wearer's of pnor nasal dilator designs
(wherein an adhesive voxd was located betwecn the nose ‘bridge and the strip of
10 material) is eliminated. The itching sensatxon is ehmmated bemusc t.hosc
portions of the truss ‘member 16 that are raised and lowercd above the nose N
bridge 58 by deflection forces are not in direct contact with, the skm of the o
i bridge 58 of the nose 12 With the ehmmatton of 1tchmg sensanon felt by some
wearer's the overall comfort of the nasal dilator 10 is substanually nnproved
15 When desired, the nasal dilator 10 can be mdxly, manually removed by peehng ,
 the truss member 16 from the skin of the nose 12, such as by starnng at the first
end region 20 and progressmg over the ‘bridge 58 of the nose 12 unhl the -
second end région 22 is also free of the nose 12, ¥ S
A This nasal dilator 10 is an efficient, comfortab]e desxgn that T
20  effectively prevents the outer wall tlssue 60 and 62 of the first and second nasal |
passages 54 and 56 of the nose 12 from dmwmg in during breathxng In '
addition, the nasal dilator 10 provides cffecnvc relief of nasal blockage dunng
inhalation without the irritation and dxscomfort normally assomated thh nasal
dilators that are" inserted within the nasal passages. By effecuve]y rehevmg
25  nasal blockage, the nasal dilator 10 can reduce snoring sometimes associated
| with nasal blockage conditions. Moreover this nasal dilator 10 can be reliably
worn at mght ‘when the mhalatlon nasal blockage problem is most acute, without
' the anxiety and inconvenience normally associated with custom made, internally
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10 can be comfortably worn through extended therapeunc penods

the mventmn.
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wom nasal ddators or multx-element nasal dx]ators In addmon the nasal dxlator B -

, Although the prment mvenuon has been descnbed wnh reference . | s
A ‘to preferred embodlments workers skxlled m the axt wm recogmze that changes )
5 may be made in form and detaxl wnhout dcpartmg from the spirit and scope of



PR 1 S Anasal dilator for preventing outerwallttssue of nasal passages
: L of a nose from drawmg in dunng breathmg, compnsmg :"- e

a truss member mcIudmg

s a first end regxon a second end region and an
" | intermediate segment couplmg the first end regton
to the second end region; .
engagement means adhered to the first and second end
regions and the 1ntenned1ate segment the
10 ‘ * engagement means securing the first end regxon to,
' i the outer wall tissue of a first nasanlvpassage,'the' |
. second end regmn to the outer wall: ttssue of a
second nasal passage and the mtermedlate segment
toa portton of a nose located between m and .
15 - " second nasal passages; e
' resilient means extendmg along the first end regton,
second end region and the 1ntermed1ate segment
the resilient means actmg to stabxhze the outer
wall tissue and thereby prevent ‘the. outer wall
20 tissue of the ﬁrst and second nasal passages from
drawing in dunng breathmg. and
means for permitting the resilient means, at least in part, .
to separate from at least part of the intermediate
region to redirect forces imparted to the truss
25 ~ . member.

2. The nasal dilator of claim 1 wherein the truss member includes:
a flexible strip of base material defining the ﬁrst and second end
regions and the intermediate segment.

. PCTIUSYM391S . . T



18-

: : 1 The nasal dtlator of clatm 2 wherem the engagement means isan-
' 'adhesxve substance located ona second sxde of the ﬂextble stnp of base matena] -
sat fth' ﬁrst and second end regxons and the mtermedtate segment thereof for’. -

o releasably securmg the ﬂenble strip of base matenal to the’ outer wall ussue of o

5 "'the first and second nasa] passages and that porhon of a nose lomted between
the ﬁrst and second nasa] passages, '
- 4,  The nasal dxlator of claim 2 wherem the resilient means is secured
to a first sxde of the flexible stnp of base matenal at the first end ; reglon and the
second end _region of the strip of base matenal and wherexn the separatlon
'10' | permxttmg means mcludes a lack of any attachment between the mtermedxate
segment of the stnp of base matenal ‘and that portion of the resilient means’
1mmedxate1y adjacent thereto
5. The nasal dtlator of cla1m 4 wherem the resilient means includes: .
a ﬁrst resthent band secured to the ﬁrst and second end regtons _
15 ) Cof the flexible. stnp of base matenal adjacent a ﬁrst edge ‘
| thereof and
a second resxlxent band secured to the ﬁrst and second end
regxons of the flexible stnp of base matenal ata second |
' edge thereof, the second resilient band bemg spaced from |
720 T ang extending generally parallel to the first resilient band._
6. | ‘The nasal dilator of claim 5 wherein the first and second resilient ﬂ
bands are secured to the first side of the flexibie strip of base material by way '
" of an 1nterface adhesive means.
7. " The nasal dilator of claim 6 and further including:
a strip of top material that covers the first and second resilient

N
(¥,

- bands and is adhes‘ively secured only to the first and
second end regions of the flexible strip of .base material.
8. A nasal dilator capable of introducing separating stresses in outer
wall tissues of a human nose, compnslng

e wosamws T s o



a truss havmg a patr of spaced apart end surfaces Jomed by an' .
-mtermedrate segment such that 1f saxd spaced_‘ apart end L
'surfaces are forced toward one anothe fron -

' posmons to substantra]ly reduce satd spacmg .rebetween_», '
5 ' by a spacxng reduction force extemal to sard truss

. Testoring. forces result in said truss suffxcrent to restore a

substantial fraction of said spacing between sa1d end ’
surfaces absent such spacing reduction forces - |
an engagement means adhered to said end surfaces and capable
10 ' of engaging exposed surfaces of such outer wall ttssues
sufficiently to remain so engaged agarnst sard restormg
forces; and P :
menns permitting at least a portion of the mtermedlate segment' '
. .ué-f separate from another poruon thereof and saxd exposed'
15 . surfaces if engaged therew1th under forces 1mparted to
‘ ' said cxposed surfaces. : L

9. The nasal dilator of claim 8 wherein the truss mcludes
| a flexible strip of base matenal deﬁmng the pair of spaced apart -

end surfaces and the mtermedrate segment and ..
T 20 ‘ 'a resilient means, at Jeast i in part adhesively secured toa first
' side of the flexible strip of base material, the resrlxent
" means Pproviding the restormg forces in the truss sufficient
to restore a substantial fraction of the spacing between the

end surfaces absent the spacing reduction forces
’ ' 25 10.- The nasal dilator of claim 9 wherein the means permrttmg '

" movement is an adhesive void regxon between a portion of the resilient means

and the flexible strip of base matena] the adhesive void region permitting the
resilient means, at least in part, to move relative to the flexible strip of base
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matena] and the exposed' surfaces under forces 1mparted at the exposed surfaces
and redirect those forces from the exposed surfaces
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